INTRODUCTION
============

Overactive bladder (OAB) syndrome is defined as urinary urgency, usually accompanied by frequency and nocturia, with or without urgency urinary incontinence, in the absence of urinary tract infection or other obvious pathology \[[@b1-inj-19-2-85]\]. The incidence of OAB is 12%‒17%, and the prevalence is 53.1% \[[@b2-inj-19-2-85]-[@b5-inj-19-2-85]\]. It is estimated that 50‒100 million people have OAB \[[@b6-inj-19-2-85]\]. Idiopathic detrusor overactivity is the common cause of OAB. However, detrusor overactivity is a urodynamic finding, while OAB is a symptomatic diagnosis \[[@b7-inj-19-2-85]\]. Detrusor overactivity can be neurogenic or myogenic whereas OAB is idiopathic. Chronic OAB symptoms significantly affect patient's quality of life, but its objective clinical and histologic findings have not been determined \[[@b8-inj-19-2-85]-[@b11-inj-19-2-85]\]. In addition, the similarity in symptoms between OAB and interstitial cystitis further makes a definitive diagnosis difficult. First-line pharmacological treatment comprises antimuscarinic agents, the use of which may be limited owing to their tolerability, efficacy, and long-term compliance \[[@b7-inj-19-2-85]\]. Advances in elucidating the pathophysiology of OAB and alternative targets for pharmacological therapy have led to the development of newer agents to manage this condition. One such agent is sodium chondroitin sulfate (CS), a natural polymer of a disaccharide composed of a chain of glucuronic acid and N-acetyl glucosamine sulfated either in the 4 or 6 position and is present naturally in the human body \[[@b12-inj-19-2-85]\]. Glucosamine sulfate is the main component of the glycosaminoglycan layer, which protects urinary epithelium from toxic substances \[[@b13-inj-19-2-85]\]. This study evaluated, retrospectively, the efficacy of intravesical 80 mg/40 mL sodium CS (0.2%) (neutral-PH, containing no preservatives or adjuvants) in patients with OAB who had no improvement in their symptoms even after the use of several antimuscarinics.

MATERIALS AND METHODS
=====================

This study originally included 33 consecutive patients who had normal gynecological functions, normal cystoscopic findings, and no disease underlying their OAB between June 2012 and January 2015. Patients with following conditions were excluded: who had stress or mixed incontinence with more than 100 mL residual urine, those with prolapse, underlying neurological disease, and intolerance to the first administration of intravesical treatment. Two patients could not tolerate the treatment and left the study; the study finally had 31 patients.

For diagnosis before treatment and follow-up after treatment, patients filled out the validated Turkish version of the OAB-validated 8 (OAB-V8) questionnaire ([Table 1](#t1-inj-19-2-85){ref-type="table"}) \[[@b14-inj-19-2-85],[@b15-inj-19-2-85]\]. The OAB-V8 comprises the first 8 questions of the OAB questionnaire (OAB-q) and has been translated into many languages. The OAB-q is recommended for use in screening and monitoring OAB \[[@b14-inj-19-2-85]-[@b16-inj-19-2-85]\].

Study participants had OAB with unresolved symptoms in spite of treatment with antimuscarinic agents (at least two active agents for at least 3 months but which had been discontinued for at least 1 month). Efficacy of intravesical sodium CS sulfate treatment was retrospectively evaluated in the patient group administered intravesical sodium CS.

Our treatment protocol included one application of 80 mg/40 mL sodium CS (0.2%) weekly for 6 weeks. One month after the last administration, patients were followed up. Before monthly treatment, patients were evaluated using OAB-V8 form for nocturia, frequency, and urgency, and uroflowmetry (UFM) also performed to determine the efficacy of treatment and whether or not the treatment had to be continued. OAB-V8 scores, nocturia, frequency, urgency, urge incontinence, and urine volumes in UFM before treatment were compared to those recorded 6 months after treatment.

IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY, USA) was used for statistical analysis. The Shapiro-Wilk test was used to assess normality of data. Results of descriptive analyses are given as mean±standard deviation, number (%), and median (range). Statistical analyses for the patient group were performed using paired samples t-test and Wilcoxon paired samples test. P-values less than 0.05 were considered statistically significant.

RESULTS
=======

All 33 patients were female with a mean age of 42.10 ±7.34 years. Two patients were excluded owing to intolerance to the intravesical treatment; the study finally comprised 31 patients. Mean symptom duration was 18.36±6.19 months. Duration of antimuscarinic agents use in these patients was found to be 11.67±4.40 months (range 2‒20 months). The antimuscarinic agents used were, in order of frequency, fesoterodine, solifenacin, propiverine hydrochloride, and trospium chloride. While urgency fully resolved in 29 patients (93.5%), 2 patients did not show complete improvement but revealed some decrease in complaints. [Table 2](#t2-inj-19-2-85){ref-type="table"} showed nocturia, frequency, urine volume in UFM, urge incontinence, OAB symptom scores, before and after treatment. All parameters showed some improvement after treatment (P\<0.001).

Although complete symptomatic relief of urgency or incontinence was not reported in two patients, some improvement in both symptoms was reported. Moreover, at the end of the 6th month, all 31 patients were satisfied with the outcome of therapy and stated that they wanted to continue treatment.

DISCUSSION
==========

OAB is a widespread troublesome disorder known to have considerable impact on quality of life and to be underdiagnosed and undertreated by physicians. The pathophysiology of OAB has not been fully explained. Generally, it is thought that nonpreventable detrusor contractions play a role. The two classic theories about this condition are the myogenic theory and the neurogenic theory \[[@b11-inj-19-2-85],[@b17-inj-19-2-85]\]. According to the neurogenic theory, changes in the central peripheral and local innervation of the bladder result in detrusor overactivity. The study by Chancellor and de Groat \[[@b11-inj-19-2-85]\] focused on local innervations and showed that one of the causes of OAB may be the reflex to urinate as a result of over stimulation of unmyelinated C-afferent fibers. Therefore, the idea that intravesical treatment approaches may be effective against OAB is obvious, as in our study. The theories related to OAB pathophysiology form the basis of OAB treatment approaches. Patients who do not benefit from first-line treatments for OAB, such as behavioral therapies, are recommended to choose second-line treatments such as antimuscarinic agents and β-3 adrenoceptor agonists such as mirabegron \[[@b18-inj-19-2-85]\]. Currently, antimuscarinic agents are the most commonly used first-choice drugs for the treatment of OAB, although they have been associated with troublesome side effects and may lack efficacy. In addition, compliance and persistence with treatment remains a problem with antimuscarinic agents \[[@b7-inj-19-2-85]\]. In situations where second-line treatments are refractory or are not tolerated, third-line treatments are recommended \[[@b18-inj-19-2-85]\]. Third-line treatments include onabotulinum toxin A therapy, peripheral tibial nerve stimulation, and neuromodulation. In addition to the invasive nature and infection risks of third-line treatments, the greatest disadvantages are increased postvoid residuals and lack of rapid recovery \[[@b18-inj-19-2-85]\]. Intravesical chondroitin treatment does not carry the risks of third-line treatments for patients not responding to antimuscarinic agents. However, the need to administer the treatment over several months in the hospital environment may be a disadvantage.

The differential diagnosis between OAB and interstitial cystitis further complicates the treatment of OAB. Interstitial cystitis is a debilitating, chronic disease characterized by urinary urgency, frequency, and bladder and pelvic pain, which have a profoundly negative effect on quality of life \[[@b19-inj-19-2-85]\]. Despite worldwide scientific studies and research, there remains little consensus on the etiology and effective treatment of interstitial cystitis. Hence, diagnosis is dependant on inclusive and exclusive clinical diagnostic criteria based on guidelines of the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) \[[@b20-inj-19-2-85]\]. When viewed from this aspect, interstitial cystitis remains a diagnosis of exclusion, with no cystoscopic or pathologic findings that can be used for a definitive diagnosis.

It has been suggested that strict application of NIDDK criteria would have resulted in misdiagnoses in more than 60% of patients who were regarded by researchers as definitely or likely to have interstitial cystitis \[[@b10-inj-19-2-85]\]. This means that patients who present with urgency, frequency, and nocturia potentially could be diagnosed with either OAB or interstitial cystitis. Therefore, it is not easy to differentiate OAB from interstitial cystitis, and different treatment modalities can be used without a differential diagnosis. Gauruder-Burmester et al. \[[@b21-inj-19-2-85]\] determined that instillation of sodium CS for treatment of interstitial cystitis also is effective in treating overactive bladder based on the assumption that the glycosaminoglycan layer may be damaged in overactive bladder as well. They found that restoring the glycosaminoglycan layer with intravesical sodium CS improved symptoms in patients with OAB. In addition, they demonstrated that the symptom improvement observed after treatment with 0.2% sodium CS persists even after 24 months \[[@b22-inj-19-2-85]\].

In spite of positive results obtained by Gauruder-Burmester et al. \[[@b21-inj-19-2-85],[@b22-inj-19-2-85]\], CS is still not widely used for treatment of persistent OAB.

Sodium CS treatment for overactive bladder is not sufficiently well reported. We employed intravesical sodium CS therapy for OAB treatment. However, as explained above, for refractory OAB patients, intravesical sodium CS treatment is a promising alternative to overcome the disadvantages of third-line treatment since it is reversible and has no serious complications; hence, it should be considered before using third-line treatment. Patients in this study were diagnosed with OAB, had undergone treatment with different therapeutics, some of which they could not recall, and had been treated with at least two types of antimuscarinics. Patients with OAB are often administered antibiotics without appropriate indications. Patients refractory to antimuscarinics were treated with intravesical sodium CS. OAB symptom scores were 20.55 ±4.77 before treatment and decreased to 8.42±1.96 after treatment. Patients stated that their symptoms improved significantly. They reported subjectively that nocturia symptoms were no more bothersome and their sleep quality improved. Although some patients had been reluctant to participate in the study owing to invasive nature of therapy, all patients who completed the study were satisfied with the outcome and decided to continue therapy. Owing to the development of the glycosaminoglycan layer, instillation treatment with 0.2% sodium CS resulted in a sustained improvement or treatment of OAB symptoms \[[@b21-inj-19-2-85],[@b22-inj-19-2-85]\].

Although intravesical sodium CS treatment for OAB had positive outcome, the fact that this study was not prospective or randomized presents major limitations. In addition, using OAB-q instead of OAB-V8 to evaluate treatment results in patients would have shown not only resolution of symptoms but also improvement in quality of life, making the results more valuable.

In conclusion, intravesical sodium CS treatment may be an effective and reliable alternative to third-line treatment for patients with OAB refractory to antimuscarinic agents or not well tolerated. In spite of the limitations stated above, results of this study are encouraging. However, additional randomized clinical trials are required to confirm these findings.
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###### 

OAB-V8 questionnaire

  To what extent do the following cause discomfort?         Not at all   A little bit   Somewhat   Quite a bit   A great deal   A very great deal
  --------------------------------------------------------- ------------ -------------- ---------- ------------- -------------- -------------------
  Frequent urination during the daytime hours?              0            1              2          3             4              5
  An uncomfortable urge to urinate?                         0            1              2          3             4              5
  A sudden urge to urinate with little or no warning?       0            1              2          3             4              5
  Accidental loss of small amounts of urine?                0            1              2          3             4              5
  Night-time urination?                                     0            1              2          3             4              5
  Waking up at night because you have to urinate?           0            1              2          3             4              5
  An uncontrollable urge to urinate?                        0            1              2          3             4              5
  Urine loss associated with a strong desire to urinate?    0            1              2          3             4              5
  Total score                                                                                                                   
  OAB score^[a)](#tfn1-inj-19-2-85){ref-type="table-fn"}^                                                                       

OAB, overactive bladder; OAB-V8, OAB-validated 8.

If your gender is male, add 2 points to the total score.

###### 

Comparison of the study parameters before and after treatment (n=31)

  Parameter                    Pretreatment   Posttreatment   P-value
  ---------------------------- -------------- --------------- ----------
  Nocturia, median (range)     4 (2--7)       1 (0--2)        \< 0.001
  frequency, median (range)    8 (7--10)      5 (5--7)        \< 0.001
  Urine volume (mL), mean±SD   306.26±56.11   388.00±39.12    \< 0.001
  Urge incontinence, n (%)     21/31 (67.7)   2/31 (6.5)      \< 0.001
  OAB symptom score, mean±SD   20.55±4.77     8.42±1.96       \< 0.001

SD, standard deviation; OAB, overactive bladder.
